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DESCRIPTORS- #ARCHI TECTURAL EDUCATION, #BUILDIN6 BESK/N, 
♦COMPUTERS, ♦GRAPHIC ARTS, ♦INFORMATION PROCESSING, CITY 
PLANNING, COMMUNICATIONS, CONSTRUCTION COSTS, ENGINEERING, 
OFFICE MANAGEMEC'T, prOGRAMING, SCHOOL SITE, TECHNOLOGY, 

THE ROLE OF ADVANCING TECHNOLOGY IN THE FIELD OF 
ARCHITECTURE IS DISCUSSED IN THIS REPORT. PROBLEMS IN 
COMMUNICATION AND THE DESIGN PROCESS ARE IDENTIFIED. 
ADVANTAGES AND DISADVANTAGES OF COMPUTERS ARE MENTIONED IN 
RELATION TO MAN AND MACHINE INTERACTION. PRESENT AND FUTURE 
IMPLICATIONS OF COMPUTER USAGE ARE IDENTIFIED AND DISCUSSED 
WITH RESPECT TO--(l) PROGRAMING, C2J SITE ANALYSIS, C3) 
BUILDING DESIGN, (4) CIVIL AND STRUCTURAL DESIGN, C5) 
ENVIRONMENT AND EQUIPMENT, (6) CITY AND REGIONAL PLANNING, 

AND (T) OFFICE AND JOB MANAGEMENT. DEMANDS ON COMPUTER 
TECHNOLOGY AND THE ARCHITECTURAL PROFESSION ARE INDICATED v A 
TECHNICAL SUPPLEMENT ON COMPUTER TECHNOLOGY IS INCLLDED 

OM (1) COMPUTER PROGRAMING, (2) HARDWARE, (3) THE COMPUTER, 

C4) NON-COMPUTER METHODS, AND (5) A GLOSSARY OF TERMS RELATED 
TO COMPUTER TECHNOLOGY. (MM) 
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This is the first in an anticipated series of reports to 
be issued by the Center For Architectural Research 
and dealing with the results of graduate-research pro- 
jects. 










The Center has three established objectives -- service 
to the architectural profession and the building industry, 
enrichment of architectural education, and problem- 
solving for specific sponsors# Certainly this report is 
designed to be of service to the architectural profes- 
sion, and using the medium of research, to contribute 
to the education of potential practici oners. We trust 
it will be successful on both counts. 

In addition to his graduate studies, David Haviland is 
a full-time member of the research staff at Rensselaer. 
We fee! that hss contributions to our research program, 
and his particular area of interest in graduate studies, 
reflect a worthy combination of research and education — 
and a stimulating combination of subjects — the computer 
and architecture. 

Alan C. Green, Director 
Center for Architectural Research 
June, 1966 
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On the next few pages is a listing of some of the issue. It is not terribly specific in charac- 

the proposed uses and possibilities for compu- ter; it Is not meant to be. Rather than a speci- 

ter technology in the profession. It is far from fic inventory for others to follow or copy, it is 

complete, but it represents the ideas of many intended to express the range of things that may 

who have done some thinking and projecting on be done with the new tools. 



z 

o 



to 

U4 

O 






3 

fid 



to 



O 

z 

< 



> 

u 



1 si 



^ E ^ 
c ^ 

O r 0) 



i*. « 
4 -» • ■• ' 



« 8- | 

4) 3 

■g "I 

“1 = 8 

.2 o o ,N 



if 

2 ± 

3 

Q. ^ 

E » 

8 -S c 

•t! o> 

a *" •3» 

4) Tj « 

t c 

O O) 



u 

ii 



4> 

21 

•w 

E 



C 

o 

•w 



i 52 

S.X 
o 

•> 



4 ) 

E 

3 



1 

O 



o 

> 



JO c 



x*5L « 



=? ® 8 



c S •- 
•E ® *' 



4> 



J3 

3 

E 

*S 



5 •- 

^ t5 o 



p4 .5 



c d) *S 
S: 






y% 

o o S 3 

o g 

^ c 

CO ^ Sr 

E o H i 

4) -— 4) C 

C •— •fe 

>^.- Z 2* 

to 5 cr o 



e S{ «« 
W“c S 
*s c ® 

® g i 

*0 c O 



c 

il t. o 

5 i 

o 8u I 2 

- g S’ “I O 

^ “ i 8 H 

Jr 4) 



g g 

O O 



M 

R P 
O "O 
o 



Z 

UJ 

a. 



o> 

c 



N 



3 

E 



£ 

o 



p "§ 



O 

UJ 



3 

E 



8 



8 l.'S 

X *c J S> p 

.2 ^ Ot«- — 

X P 4) ^ c Q. 

-o 8 •= E 

^ ® _c 2 O 

c "O •£ -p 4) P 

o TT O S 



a 

z 

< 



-S' o 

g“ 

p 



c 

4) 

c 

o 

CL 



5 



^ g. 

J “ ‘5 e 



O) u 

c 



E c -2 

0) O n 

to *-C U 

X 

CO 



•i I-S -g 

g> g 5 

• l 



X P p _ 

£ o ®- c ^ 

g 1 ° S 

— c p j. -g *Z 



3 P 

— O ?-p 

■p -c •£ c 

J iB 5 



i|--gg5 g><|| 



z 

LU 

a 

Z 

o 

od 



•— 0 
_ «o X 
9 c to 
^ 0) X 

“ CO 



:§£ = 
CO 



£ 

s •= * 

c 

p 

ll 

p 0) 
0) 

o>-S .2 



.? 

*N 



P 

P 



P 

V* 



i 

P 



E 

p 



*8 

p 



o) S 

c o 

N ft- 



o ?« o — 

O ^ N o 

P “ P 

? E 



N 



pT « i 

i;g;ld£3 



1 

UJ 



p 
p 

X X 






*0 CO 

8 — o .X 

«» _0 *3 

_ — o 

•— O) r 
ti C P . 

-2 Ifl i 
E t3 
a ^ _p 

Q. UJ 



M 



c -g 

I § 



O. d) 

■5 g> 

I 



u 
o 



to 



m 



£ 

2 

.3 



E 

o 

p 



p 

CO 

O 



CO 

3 



8 



C 

0) 

CO 



U 

CO 



CO 



8. 



•S 8 

-I'S. 

o ^ 

c 

o :z 

JL-2 



E 

o 

c 

o 

p 

p 



in 

P 

•P 

3 



in 

•P 

P . 
P u 
C X 
P 

o 



p 

Sk 

I CO 

S'® 

-O 



I 

E 



81 

h. X 



in 

X 



c 

o 



p 

N 



-fi 

CO 



_p 

p 



a" 

p 

p 

p 

p 



.8 



Sk 

CO 

O 



0 

z 

1 

8 



CO 

0) 



O) 



-o 

3 



I/) oj 

•X; X 0 c 

CO 4i- c 

D “ 



CO 



CO 



g 5 



c 

o 



p •- 

p 






c 8> 
§2 



’=■ C 



— £ -r, 5 

IfllES 



P 

N 



g*’" ^ 

o -r p 
•— p u 

o p 2- 
c P O. 
3 O. 

u. to 



E 
o 
c 
o 

o P 



.5 ® 



to 



to 

> 



I E ~P p 
P)*z S c 
C Q. P « 

30 O 



< 

z 

< 



^ CO 

-“■g 

■s £ 



UJ 



to 



C 0) 

0 £l 

1 - 
8^ 
Q 



p) ^ S' 

*p p X 
c c 
u- "P 

•i°s 

Ij! S 

5- X 
.1 !-§ 
sJ I I 

1 §-8-° 

•5 “■» 2 

2 14- > P 

p P X 

C4>» O 

o ^ “t; 

- s 



P o 
X P 


-o 


w 

4- 

CO 


P w 
> 


01 


C 


. C 

> O) 
C 

c ^ 
g p 

C -p 


CO 

01 

O) 

O) 


O 

c 

o 


3 

CO 


4- 

o 


P o> 


CO 


E 


•£ .E 


o 




M- 2 
o ” 


U 


^ c 

lA 



I X 
p c 

3 p 



in 

C 

o 



p 

4- 

P 



in 

P 

P 



O 

in 



— P ~ 



P — 



C 

P 

E 

o. 



E 

in 



3 

-o 

O 

E 



Z 

o 



3 

P> JQ 
c 



8 S - 

Q. ^ P 
C 



3 

cr 

p 



c *• 
o P c 
P o 

"a ^ 



CO 

p 



to 

UJ 

O 



X O Q. o 
p c P 

"P — 



Sk 

CO 



•p r p 



•a *p 2 

?-^8 g 

p 

O 



o 

z 

5 



in 



a o p Q 
o X ^ c 

•Jr I- C •— 

P P O -P T 
P S“ *■" it 
fe t; o 

c c 5 .= c “3 ^ ^ 

o p) p SL 5 ,P>.- p> p P 

®>a 2-| 3 

111 -2 -5 

P 



"g *- -S 5 

° J ?1 

CO - O 



.5 P 



CO 



p ^ > 

X 4) ^ ji ,2 £ 



in 



in 

C 

P 



P 

P 

o. 



•- 3 

t/i < 



g-O 

< 



Q.< t Si 

& 



> 

^ i •§ i e 

iS u S 



CM 



CO 




liiliiliiHiiiiiiM 






z 

UJ 

UJ 

o 

< 

z 



u 

u. 

u. 

o 



I 

0) 

*o 



«/) 



o 
&» 

X 

s. 

a> 

c 

*JZ 

e 

CD 

X o 

§ ® 

Q ^ 



JO 

a 

TJ 

c 

o 



«/) 

1 

8 

o 



0) 

M 

c 



s ll 

■Sl " 

•5 “ ? 

O C ^ 

- •— 

c •« ® 
o ^ ^ 



c 

o 



-S 8 

§s 

£. U 
0) ® 
c 



c 

0) 

E 

c 

c 



CL.= 

M > 

«. c 

O) ^ ® 

-is 
a « £ 

^ X 
u) y> 

0) 



c 

c 

o 

CL 

E 

o 

u 



■g ® 

M C 
•*- O -n 

® <n 

2 

.9- 2 o 
5 e ® 

.S' £ 



? 

*E 

c 

o 



c 

o 



0) 

o. 

o 

0) 

u 



o 

<4- 

o 

c 

o 

O) o 

5-5 

C E 
in 



o 

at; 

I— 

Z 

o 

u 

CO 

o 



m 

O 



Z 

u. 

o 

z 

o 



u 

UJ 

0 . 

to 



CN 



I 

c • 
o u 

C •*“ 
0) 



a: 

UJ 

cu 



5 

cu 

U 



O M 

c X 
-2 

1 8 

T> ® 
O o 
O) 

x-g 

3 O 
•D 

0) 0) 
E 

u .. 
to I— 



0) 

4- 

1- *D *5» 
O ® 

mZ 4> 4» 

U O 

SS £ -n 

0) t i? 



<4- O *4- 
0^0 



o> 

•- I? 

2 g 

t- 0) 

o *5 

g>ifc 

.- 0) 



o> 

c 

*5L 

p 



o> 

c 



J.S J 

• m 

LL 



.0 






S M 
0) 0) 

S-l 

n> T) 
0) 

^ ® 
M U 
C O 



II 



CD 

C 



^ 2 
-> t. 



1 2 

u> 

2-§ 
o «/> 

® g 

Q o 

1° 

E .*2 

« - .0 « — 

S-^*t g.-J£-p 

^ E o c 



c 

•- £ 
o ^ 

g I 

o « 
u 



10 

Z 

O 

< 

I— 

z 

o 

u 



CO 



.2 Q. 

S ® 

«4- C 

o I 
S t 



*p 

in 

^ O) 

8).E 

•- I 

2 ^ 

*P Q. 

o 

O)^ 
C to 

• — 



z 



«o 



W -o 0) CL 



6 



Mbk 

iisi 


M- U 






0 


c 


P c 


to 

to “ 


P g 


U 


•— 0 

to •— 
2^p 


i 0 

£x 

3 


u 


< ^ 


< 



_ c 

O .— 3 

4 - «/» n* 
O C 
■P ® 

*P .- P 

p ■^*3 

■p -o *P 
c g p 
P o 

ts ^ 

^ _y 

O 4- 

o P o 
.2 o 

Z 0)'r 

S .S o 

®> ^ -n 

* ll 

^ q: 



Vi 

a 

1. 

P 

4- 

P 

E 

O) 

c 

p 

2 

o 



in 

M 



P> 

~3 

*P 

P 



» 0 
? « 


4* 

u 

3 




JC 

8 f 


^ p 


•D 

r* 


z 




E -« 


0 

U 


0 


2 I 


**" C 




1— 


0 2 


18 


to 

4 * 

to 




4i» JC 

u 

n -n 



P 

P> 

C 

P 

8) "6 
c 

0) P> 
p ^ 



i 5 

O ^J2 
E *to 

X 

■8 •3 



C 

'' o 

t. c 

o o 
• * 

® .t: 

U M 
^ •«« 



12" 

^'1 
^ a I 

.2 8 ’-! 

^ = 

M- 2 i 
o -p *5 

to u- «-0 

^ o I, 
g c ' 

in “Z 

g)-> g 

X £- 

•— C t- 
“ P 



i I "2 
.2 § ° 
o (J 



“P 

ii 

o. c 

C C 

0 « 

§ ^ 

E ® 
c ^ 

.C- -c 

^ E 

— P 
^ £ 
X z 

P u 

0 . p 

«4- O 

1 ^ 

? £ 

p u 

*Z *p 
p 

ac 



o 

“T 

A j 

h— 

8 

U 

\ 

m 



O 

Z 

z 

z 

5 



< 

z 

o 

o 

UJ 

Ck£ 

o 

z 

< 

>- 

u 



O ® 

Q. «2 
to 

^ 2 

■g-8 

P O) 
c 

CD C 

c c 

c 

O 

CD O 

O to 
“O 

c 

"t3 g- 

= i 

u 



to 

0) 

•D 

3 



I 

C 



to 
IL^ 
"K CD 
C 

^ 2) o 

c JC 

•— o 

r. 

-2 o 

kl.X 
— -2 
o 3 
c: £L 
o o 

05 

P «4- 

*- O 



05 

C 

c 

c 

p 

Q. 

I 

u 

<u 



to 



to 
D 
•D 

-p c — 
^ O 
o ^ 

4 - to 

*0 



U 

1-2 

S'? 

-o "* 

£ 2> 

8 •- 

2- t: 

Q- J! 

-p “■ 
c 

p p 
P) o 

»E *5) 

.3 2 

P o 



,2 .S 
X 2 

“5 2 

o § 

5 i 

<0 Q 4) 

s| T 

8. .S’ 

~ in o 

3 X~ 
O. P 

C ^ P 
.s> 5i g 

1^1 

»- r 1= 
3 S c 

DO 

to O* £ 
C ^ 

8 4|T ^ 

X ® 2 

III 

Q 4- 

O .13 3 






c 

o 



to 

c 

o 



x^ 

•t: D 

^ E 
in 



8 



!?°? 

•;= 3 O 

§ E o 
N to 



c 

0 c 
X •- 

P in 
U P 

J9 

"P 

2 o 

® c 
^ O 

xx 

p p 

-Z o 

2 p 

1 2 

ii 



C 

01 

to 

01 



to 

O 

i. 

4* 

c 

3 

U 



5. g o 

H X £ 

.2^2 
IX = -fc 

S J 

4* to O 
^ X C 

0^0 



Z *P 



O fl> „ 

p s 2 

£ 2 ® 
S- 3 Q- 
*" 2 o 

■? --P 

0 •- 5 

to O 

X«^ — 
4 - TZ c 
O QJ 

J2 C 
C n t/> 

;£ /£ 

o o 



ERIC 



£ 

o 

E 

Q) ' 

E 

o 

o 

0) 

«/> ' 
0) 
Q. 
X 



E 

o 

o 



«/> 

o 



«/> 

(/) 

o 



^ £ 
= o 

0) 



o 

o 



o 

Z 

O 

o 

or 

Q, 



0 -D 
-0 0 


1 


*C 


3 -t 


0 


0 0 


L. 


c 


CO 


Q. 


0 


"q. 

E % 


0 

M- 




0 ) u 


0 


0 




0 


4 -^ 

u 


c^ 


•0 


cS 


• » 


o> 




(/) 


c 




(/) ♦— 




c 


c ^ 




0 


‘ 0 


L. 




^■0 


D 

Q. 


0 


O.S 

JC w 


CL 


N 


(/> 


•» 



5 0-*^ 

* SO 



0) o X 

^ _C T 3 

> 0 ) 

^ o O 

— So 
o .9 > 
> X o 
C o 

3 -ad 
0 ) E ^ 

rt •- o 

O w» -- 

E 

T> iJ "D 

CSC 
0 0.0 



0) 



(/) 

o 



<A O 

i D 
0) </> 

(/> 

X ^ 

•" O) 
— c 

O 'c 

•- I 

Q. E 

8 S 

-c o> 



I 

a» Q. 

E 

_S 8 

o 

c- 

o 

<0 

%/% 

K 3 
%/% 

C 

O W 

o 

0) 

•07 

(l> 

CL N 
<L 

c' ^ 

*c o 

I'i 

Q. C 



o> 



b 0) 

Q) •*- 

T e 

i 8, 



iO 

•D 

O 



0) 

E 

I. 

0) 



I ^ 0) 

-o 0) — 

•50^ 

^ O . 

c 

C .- £ 

3 o 
800 

-2 X ^ 
a >' i_ 
T3 tr 
C ^ 



C 

o 

o 

X 

0) 



0) 



o .2 



fl) 

o» 



•i >- 

^ -Q 

i/k O 

C 

O 3 

!5 

« "S 
*§ o 

^ ic 

c o 



o 

O'; Q-““ 

•S §.£ 

X 

^ i-i 

“ ^ U 



(/) 

0 ) 



CO 

<-1 8 . 

< .E s 

U 4 «/> £ 
>— 0)0 

O) .5 £ 



0) O 

• 

S 0 ^ 

fc N O 

*r *C C 

900 
i ffo. 

00 

^ O o 

in 



0> -O ^ 
3 S i> 

g- 3 Ic 

c o 

O 0) W 
U ^ O 



U 

0 ) 



0 

i. 

§ 

u 

M- 

o 

-2 

o 

&» 

0 ) 



0 ) 

• 

0) s 

C Q. 

E 

0) o 
”0 o 

o ”0 
c 

1- O 

0 u , 

1 •- 

2 

Q. 

s 

O) 



c 

10 o 

tl 

| i . 

^ I. 9 > 
0) 



•D 

0) 

1 ) 

o 



«/) 

w 

0) 

D 

Q. 

E 

o 

u 



(/> 



c: 

O 



C 5 o 

•z B 
Q- o 



•D 

c 

o 



o 

c 

o 



(/) 



(/> 

-■2 



(/) 



z 

o 

CO 

UJ 

o 



C 1.. 
O) 0) 

3 

■S g- 

g> 8 

•D 

-Q — 



0 


0 .§ 

0) 

1— 


4— 

0 

. E 


0 

• « 


-0 

c 

0 


(/) 


0)-£ 


0 0 


*> 

0 


4 » 

V* 


•2 


0 ’i 


•0 c 




tT> 


*> 


.2* .§ 


*0 *” 
0) 0) 


0) 


c 


01 


*C 5 _c 


■D > 


-0 


c 


> 


0> 


0) 


0 






0 


0 -C 


u 


CL 


u 


<D 12 


O) 0 






£ 


-C > 


c »- 


u 





t/> 



S 15 o 2 ”5 

0.0-^ *r 



0) 0) _ - 
Q- > £ -n 

o o ”§ 5 

™- - o 

m -O Cl 
D) _y 

O 

0) O 
•D -Q 



3 

cf> 



^ 2 

? Q- 

o = 
c o 



O) — 

.E ^ 

B .£ 

-O 



c 

o 

o 



<D 

4- 

o 

E 



<1) o 





Some theoreticians, such os Christopher Alexander, 
propose bolder and more fundamental uses for the 
technology. Approaching architectural design as a 
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symbiosis that will wind through the project from 
beginning to end. This is briefly illustrated by 
the diagrams on the next pages. 
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be understood by the FORTRAN compiler and trans- 
lated by it into machine language. 
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OPTICAL CHARACTER SCANNING. Reading devices 
have been developed that can recognize alphabetic 
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The internal memory cf a computer con take any 
number of forms® It stores words, or basic bits 
of information, and the operations in storing and 
retrieving the information are necessarily compli” 
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MOST IMPORTANT SOURCES York, Criterion 1939. 
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